Poor pelleting production rates can raise the milling cost and increase the frequency of feed outages for broiler integrated operations. The number of broilers marketed to heavy BW has been increasing, and meeting feed delivery schedules can be problematic with "big bird" complexes. Adding rolled corn post pellet is a management strategy to increase feed production rate while concurrently decreasing energy use of the grinding and pelleting processes. This study evaluated the addition of screened rolled corn to pelleted feed on live performance and meat yield of broiler chickens during a 56-d grow-out. Four dietary treatments were provided: A) a control, no added corn post pellet from 18 to 56 d of age; B) addition of 25% of the formulated corn post pellet from 18 to 56 d of age; C) addition of 10, 20, and 30% of the formulated corn post pellet from 18 to 35, 36 to 46, and 47 to 56 d of age, respectively; and D) addition of 20, 30, and 40% of the formulated corn post pellet from 18 to 35, 36 to 46, and 47 to 56 d of age, respectively. Final BW, cumulative feed conversion, 38-d BW uniformity, and 57-d breast meat weight and yield were similar among the dietary treatments. These results indicate screened rolled corn can be added post pellet without adversely affecting broiler performance and meat yield.
broilers, and this has placed a larger demand on meeting feed production schedules, resulting in an increased milling operational time. Moreover, the increased production time in the mill is costly by increasing both energy use and employee workloads. Collectively, costs for fuel and labor represent approximately 50% of feed manufacturing costs [1] . Cost-effective strategies are needed to increase pelleting production rate while reducing the milling cost.
Clark and Behnke [2] reported that 30% of the corn used in a diet formulation could be added post pellet when ground through a roller mill to improve milling efficiency. Pelleting production rate was increased by 20% when adding 30% of the formulated corn post pellet compared with the control (no corn added post pellet). Dozier et al. [3] evaluated the addition of ground corn post pellet on growth performance of broilers during a 41-d production period. These authors determined that 35% of the formulated corn could be added post pellet from 18 to 41 d of age without any adverse effects on final BW and cumulative feed conversion. The limitations of this study were that 1) all supplemental fat was included in the mixer, so pellet quality was compromised, and 2) BW uniformity and processing yields were not reported.
Previous research demonstrated that 35% of the formulated corn added post pellet during the finisher period did not limit performance, but only 25% of the formulated corn could be added post pellet during the grower phase. Hence, a gradient increase of the formulated corn added post pellet throughout production may be advantageous compared with adding a constant amount of corn post pellet. The present study examined providing broilers feed containing varied proportions of screened rolled corn post pellet from 18 to 56 d of age on growth performance, BW uniformity, and processing yields. Supplemental fat was included in the mixer at 0.5% and the remaining fat was applied post pelleting after the pellets were blended with the screened rolled corn.
MATERIALS AND METHODS

Dietary Treatments
A 4-phase feeding program was used, and diets were identical in nutrient specifications (Table 1) . The starter feed (3,075 kcal/kg; 22.5% CP) was provided as crumbles and subsequent feeds were provided as whole pellets. Four dietary treatments were evaluated from 18 to 56 d of age (Table 2 ). The 4 treatments were A) the control, with no added corn post pellet; B) 25% of the formulated corn added post pellet; C) 10, 20, and 30% of the formulated corn added post pellet from 18 to 35, 36 to 46, and 47 to 56 d of age, respectively; and D) 20, 30, and 40% of the formulated corn added post pellet from 18 to 35, 36 to 46, and 47 to 56 d of age, respectively.
Feed Manufacturing
Experimental diets (grower, finisher, and finisher 2) were manufactured at the Grain Science Department at Kansas State University. Yellow dent corn was ground through a 22.4-kW Jacobson hammer mill [4] using a screen with 4.0-mm holes, or corn was cracked on a Roskamp [5] 3-high roller mill. Roll gaps were set at 2.46 mm for the top rolls, with the bottom 2 roll sets being left open. The average particle size of the rolled corn was 2,691 ± 1.39 (geometric SD) µm, and total electrical consumption for rolling was 2.1 kW·h/ton. Electrical consumption was measured with a recording amp-volt meter [6] . After grinding, the rolled corn was sifted over a number 10 wire screen. Fines were diverted to the hammer mill ground corn bin so that the sifted fines from the cracked corn were returned to the diet as a part of the corn fraction in the mixer. After the grinding process, ingredients were batched and mixed in a 450-kg-capacity horizontal double-ribbon mixer [7] for 120 s of dry mixing, followed by 180 s for wet mixing. Complete mash diets and incomplete mash diets (without cracked corn added post pellet) were conditioned at 82°C and pelleted with a California [8] pellet mill. The pellet mill was equipped with a 31.8-mm-thick die and 4.8-mm hole diameter. Electrical consumption was measured with a recording amp-volt meter [6] (Table 3) . After pelleting, pelleted diets, screened rolled corn, and the remaining supplemental fat were mixed for approximately 30 s before being bagged. After bagging, diets were transported to the USDA-Agricultural Research Service Poultry Research Unit at Mississippi State, Mississippi. Pellet durability index was determined in duplicate based on a standard procedure [9] , with samples containing pellets and rolled corn obtained at the mill (Table 3) .
Bird Management and Processing Yields
Sixteen hundred Ross × Ross 708 high-yield broiler chicks were obtained from a commercial hatchery and randomly distributed to 32 floor pens (25 males and 25 females; 0.07 m 2 ; 8 replicate pens per treatment). At the hatchery, chicks were administered vaccinations for Marek's disease, Newcastle disease, and infectious bronchitis. The experimental facility was solid-sided with a negative-pressure ventilation system equipped with exhaust fans and evaporative cooling pads. The temperature regimen and lighting schedule maintained were similar to those used in commercial practice [10, 11] . Each pen had new pine shavings, a tube feeder [12] , and a nipple drinker line with 9 nipples. Birds were offered feed and water ad libitum. Birds and feed were weighed on a pen basis at 1, 17, 35, 46, and 56 (remaining feed) d of age for the determination of growth rate, feed intake, and feed conversion. At 38 d of age, male and female broilers were weighed individually to calculate BW uniformity (15% of mean BW). Mortality was recorded daily. On d 56, feed was removed 12 h before processing.
On d 57, 12 birds per pen (6 males and 6 females) were randomly selected for processing, weighed, placed in coops, and transported to the Mississippi Sate University Poultry Processing Plant. Birds were electrically stunned (50 s; 12.5 V), bled (80 s), scalded (150 s and 53°C), mechanically picked (35 s), and mechanically eviscerated. Whole carcass (without abdominal fat) and abdominal fat were weighed. Carcasses were split into front and back halves and placed on ice for 18 h. The front halves were then deboned to obtain weights of the pectoralis major and minor muscles. Carcass, abdominal fat, and total breast meat (pectoralis major and minor muscle) yields were determined from 57-d BW (post feed withdrawal) of the broilers selected for processing. 1 Dietary treatment A had no added screened corn post pellet; dietary treatment B had 25% of the formulated corn added post pellet in the grower, finisher, and finisher 2 periods; dietary treatment C had 10, 20, and 30% of the formulated corn added post pellet in the grower, finisher, and finisher 2 periods, respectively; dietary treatment D had 20, 30, and 40% of the formulated corn added post pellet in the grower, finisher, and finisher 2 periods, respectively.
Statistics
Data were statistically evaluated using the ANOVA procedure of SAS [13] . Experimental design consisted of a 1-way treatment structure using a randomized complete block design with pen location being the blocking factor. Body weight at 16 d of age was used as a covariate for live performance variables from 16 to 35, 16 to 46, and 16 to 56 d of age. Preplanned orthogonal contrasts were used to divide treatment effects with 3 degrees of freedom into 1) control (A) vs. average addition of corn post pellet (B, C, and D); 2) 25% of the formulated corn (B) vs. 10, 20, and 30% of the formulated corn (C); and 3) 25% of the formulated corn (B) vs. 20, 30, and 40% of the formulated corn (D). Statistical significance was established at P ≤ 0.05.
RESULTS
Live Performance
Broilers fed diets containing screened rolled corn post pellet consumed more feed (P = 0.042) and had increased (worse) FCR (P = 0.013) compared with birds in the control treatment from 18 to 35 d of age (Table 4) . Dietary treatments did not influence (P > 0.05) BW, BW gain, or mortality throughout the experimental periods and 18-to 46-d, 18-to 56-d, and 1-to 56-d FCR. In addition, dietary treatments did not affect 38-d BW uniformity (Figure 1 ). Broilers fed treatments C and D consumed more (P ≤ 0.05) feed compared with birds provided treatment B from 18 to 56 d of age, and treatment C had a higher (P ≤ 0.04) feed intake from 1 to 56 d of age compared with treatment B, but these differences were not observed from 18 to 46 d of age. Broilers fed diets containing screened rolled corn post pellet had similar feed intakes (P = 0.47) from 1 to 56 d of age compared with birds in the control treatment.
Processing Yields
Broilers fed treatment D diets had heavier (P = 0.011) carcass weights than broilers provided treatment B diets (Table 5) . No statistical treatment differences (P ≥ 0.09) were noted for carcass yield, abdominal fat weight, abdominal fat yield, and breast meat yield.
DISCUSSION
Pellet quality affects the feed conversion of broiler chickens [14] , with the response being more pronounced as birds advance in age. Hence, it is very important to characterize the pellet durability index of diets with a feed form study. In the current research, the pellet durability index did not decline numerically with the grower and finisher diets that had added corn post pellet compared with the control group (no added corn post pellet). The pellet durability index was not evaluated statistically because dietary treatments had no replications with feed processing measurements. It is also important to note that feeding diets with high-quality pellets allowed for good performance, and this may have contributed to several treatment differences in growth performance and meat yield, particularly with broilers grown to heavy BW.
Conversely, Dozier et al. [3] observed a 7-point decline in the pellet durability index with the grower and finisher diets that had corn added post pellet (rolled corn with an average size of 1,600 µm). The improved pellet quality in the current study was probably due to a minimal amount of fat added in the mixer (0.5%) and the remaining fat added post pellet, whereas Dozier et al. [3] added all supplemental fat in the mixer before pelleting. Adding corn post pellet has been reported to increase pelleting production rate during feed manufacturing. Clark and Behnke [2] reported a 20% increase in pelleting production rate when 30% of the formulated corn was added post pellet compared with the control diet (no added corn post pellet).
In the current study, BW gain and feed conversion were not affected by adding corn post pellet throughout the 18-to 56-d growth period. Moreover, 38-d BW uniformity with male and female broilers did not differ among the treatments. Broilers fed diets containing added corn post pellet consumed more feed and had a higher (poorer) FCR than birds fed the control diet from 18 to 35 d of age, but this finding was not observed beyond 35 d of age. Selective feeding was not observed with the treatments having rolled corn. The rolled corn particle size may have been too large for broilers from 18 to 35 d of age, resulting in poor performance. Conversely, Dozier et al. [3] reported decreased 18-to 29-d BW gain with broilers fed diets containing 35% of the added formulated corn post pellet compared with birds fed the control diet, but cumulative BW gain was not affected by the Adding corn to the diet post pellet did not influence meat yield compared with broilers fed the control diet in the current research. These results infer that broilers can be fed dietary treatment D without any adverse effects on breast meat weight and yield. However, orthogonal contrast analysis indicated broilers fed dietary treatment D had heavier carcass weights than broilers provided dietary treatment B. The increase in carcass weights caused by the treatments is not readily explained because carcass yield, breast meat weight, and breast meat yield were not statistically different between the 2 treatments.
In the present research and in Dozier et al. [3] , broilers fed diets having 25% of the formulated corn added post pellet exhibited similar growth performance compared with birds fed the control diet. During the grower period, adding 25% of the formulated corn post pellet may have approached the maximum useful level, but the level of formulated corn added post pellet can be increased beyond 5 wk of age without adverse effects on final growth performance and breast meat yield. Feeding broilers diets with the added formulated corn to 30 and 40% in the finisher 2 and withdrawal periods did not adversely affect growth and meat yield. Adding rolled corn post pellet at 30 to 40% of the amount of formulated corn can certainly accentuate the savings of feed manufacturing costs because 70% of feed consumed with heavy broilers occurs from 5 to 8 wk of age [15] . 
CONCLUSIONS AND APPLICATIONS
